Abstract. The present study was conducted for molecular characterization of Bangladeshi isolates of Infectious Bursal Disease virus to establish genetic diversity with other European and Asian strains. A total of 129 bursa of Fabricius were collected after post mortem from IBD infected chicken. Only 30 samples were confirmed for IBDV by amplification of a 729-bp fragment of the VP2 gene hyper variable region using RT-PCR. The hyper variable region (aa 184-426) of amplified VP2 fragments of the 30 IBDV isolates were sequenced and compared with 10 strains published in Gene Bank and their phylogenic relationship were analyzed. Amino acid sequences analysis of the hyper variable region of the VP2 gene revealed that 27 isolates were 99% identical with European and Asian vvIBDV strains and 3 isolates showed close relationship with classical strains of IBDV. Twenty seven Bangladeshi vvIBDV isolates encode amino acids 222A, 2421, 2561, 294I, and 299S, which are conserved among other vvIBDV strains. The 3 Classical isolates showed amino acid substitutions at 222A→P, 256I→V, and 299 S→N positions. All isolates had the same heptapeptide 279D, S-W-S-A-S-G-S (326→332), and 284A. Phylogenetic analysis based on the nucleotide sequence revealed that the Bangladeshi isolates were closely related to European and Asian vvIBDV. Taken together, there was no predominant new strain circulating in Bangladesh during June 2009-May 2011. Moreover, in order to protect birds from the sudden emergence of new predominant strains, continuing surveillance of IBDV strains circulating in the field is of utmost importance.
INTRODUCTION
Infectious bursal disease (IBD) caused by infectious bursal disease virus (IBDV) is a highly contagious disease of young chickens that results in significant losses to the poultry industry globally. The IBDV genome consists of 2 segments of double-stranded RNA (dsRNA) and a nonenveloped icosahedral capsid, segment A (3300bp) and segment B (2800bp) (Eterradossi et al., 1999) . The larger segment A encodes two partially overlapping open reading frames (ORFs). The first and smaller ORF contains a nonstructural protein VP5 (Müller et al., 2003) . The second and large ORF encodes a precursor polyprotein which is self-processed into three mature proteins: VP2 (48kDa), VP3 (32-35 kDa) and VP4 (24kDa). VP2 is the major protective antigen of IBDV and contains the majority of epitopes responsible for neutralizing activities (Fahey et al., 1989) . The amino acid sequence of VP2 is highly conserved among different serotype 1 strains with antigenic variations found in its central region, between amino acid residues 206 and 350, and the sequences of this region are widely used for molecular diagnosis and genotyping of IBD virus (Eterradossi et al., 1999; Fahey et al., 1989; Müller et al., 2003) . Classical virulent strains cause bursal inflammation and severe lymphoid necrosis in infected chickens, resulting in immunodeficiency and moderate mortality (Lukert and Saif, 1997) .
The vvIBDV strains could break through highlevel of maternal antibody. They could cause severe damage to the bursa of Fabricius, thymus, spleen and bone marrow, and caused up to 60%-100% mortality
Rashid et al. Isolation and Molecular Characterization of Vp2 Gene of Infectious Bursal Disease: Demonstrated No Predominant
New Strains Circulating in Bangladesh 90 (Fahey et al., 1989; Van Den Berg et al., 1991) .The disease have previously been diagnosed in Bangladesh and the incidence rate of mortality was 0.0171 per bird-months at risk (Rashid et al., 2012) . The aim of the present study was deciphering the natures of IBDV strains circulating in commercial bird flocks in Bangladesh by carrying out a long 24 months surveillance program. Sequence alignment and phylogenetic analysis of the isolated IBDV strains together with other published IBDV strains provided useful information about the nature of the circulating IBDV strains; and implications of this study in the strategies for protection of birds from the outbreak of IBDV infection.
MATERIALS AND METHODS

Study period
The study was conducted during the period from June 2009 to May 2011. 
Study area
Sampling pattern
The IBD infected flocks were chosen for data collection. Bursa of Fibricius was collected from the affected birds. Age of chickens ranged from 3-13 weeks and their mean was 6 week. 
Primers for VP2 gene
A pair of primers for amplifying the VP2 gene (729-bp) was designed using Primer Premier 5.0 software based on alignment of GenBank sequences of known IBDV strains. The sense primer: 5ˊ-ATGTCTGCAACAGCCAAC -3ˊand the anti-sense primer: 5ˊ-GCCAAGACGGTCCCTCTC -3ˊ.The primers were provided by the Invitrogen Co. Ltd, China.
RNA extraction, RT-PCR and PCR
Bursa tissues were taken in Petri dishes, cut into small pieces, homogenized in TNE (10mM Tris-HCl, 100mM NaCl, 1m Methylenediamine tetra acetic acid, pH 8.0) buffer. A commercial kit (Axyprep body fluid viral DNA/RNA miniprep kit; Axygen Scientific, Inc, USA) was used to extract the total RNA from the bursal samples as recommended by the manufacturer. The first-strand cDNA was synthesized using a Prime Script ™ 1 st Strand cDNA synthesis kit (Takara Biotechnology Co. Ltd, Japan).The procedure recommended by the manufacturer was utilized. Briefly, 5µl RNA extract, 1µl of Random 6 mers (50µM), 1µl of 10mmol/L dNTP mixture and RNase free dH 2 O (up to 10µl). The reaction mixture was incubated at 65 ºC for 5 min, and then cooled on ice immediately. After cooling, 4µl 5×PrimeScript buffer, 1µl Prime Script RTase (200U/µl), 0.5µl RNase Inhibitor (40U/µl), and 4.5µl RNAse free dH 2 O were added to the previous mixture, incubated for 10 min at 30 ºC, then 1 hour at 42 ºC and 15 min at 70ºC, cooled on ice, and preserved at -20ºC until further use.
The PCR reactions (total volume of 50 µl) contained 5 µl 10×PCR Buffer, 4µl of dNTP (2.5mmol/l), 2 µl of each primer (10 µmol/l), 0.25µl Taq DNA polymerase (5 Units/µl), 1.5µl of MgCl 2 (50mM), 1µl cDNA, and 34.25 µl of dH 2 O. The PCR conditions for amplification were 95ºC for 5 min followed 35 cycles of 94ºC for 30 sec,57ºC for 30 sec, 72ºC for 90 sec, and a final extension at 72 ºC for 5 min. Negative controls (dH 2 O instead of cDNA) were included in all PCR reaction sets. The amplification products were detected by gel electrophoresis (Bio Rad, Hemel Hempstead, U.K.) in 1% agarose gel in Tris-acetateethyleneDia -minetetraacetic acid buffer.Amplicons of appropriate size (729-bp) were identified by comparison with a DNA marker (Takara Japan) in the gel.
Cloning of the PCR fragments
The desired PCR fragments were extracted from the gel and purified using the Axyprep ™DNA Gel Extraction Kit (Axygen Scientific, Inc, USA), following manufacturer's instructions. Purified PCR products cloned in to the pMD20-T Vector (Takara Japan). The cloned products were transformed into competent cells (DH5 Escherichia coli). Competent cells bearing recombinant plasmid were screened on Luria-bertani (LB) agar plates containing Ampicillin (50µg/ml) and incubated overnight at 37 ºC. Plasmid DNA of white bacterial colonies were selected and amplified by PCR, where PCR amplification conditions were same as the above mentioned. The PCR products were analyzed on 1% agarose gel. The verified recombinant plasmid DNAs were used for sequencing.
Sequences analysis of gene
The recombinant plasmid DNAs were subjected to sequencing by the dideoxymediated chain-termination method using an automatic sequencer (ABI PRISM DNA Sequencer, Perkin Elmer, Boston, MA). Translation of the nucleotide sequence and sequence alignments were performed by the DNAStar software (DNASTAR Inc., USA).The nucleotide (729-bp) sequences from bases 550-1278 (Bayliss et al., 1990) , covering the hypervariable region were aligned with the published sequences of IBDVs. The nucleotide sequence of UK661 was taken as the reference sequence. The phylogenetic analyses were performed by CLUSTALW method with the Bio edit Sequence Alignment Editor and neighbor-joining (NJ) was done by the Kimura two-parameter model (Kumar et al., 2004) . To estimate confidence limits, 1000 bootstrap replications were performed using MEGA version 4.
RESULT
Sequence analysis
Out of 129, 30 samples were positive in RT-PCR reaction. They were submitted to Genebank (Table  1) .When the sequences of Bangladeshi IBDVs compared with the sequence of reference strain UK661, sequences of Bangladeshi IBDVs showed a nucleotide identity from 95% to97%. Again, when the sequences of Bangladeshi IVDBs were compared with the Chinese vvIBDV YSO7 sequence, they exhibited a nucleotide identity from 93% to 99% and from 94% to 96% when they were compared with Bangladeshi vvIBDV BD3/99 strain (data not shown). The sequences analysis of Bangladeshi isolates HR03B, HR08B, HR09B, HR11B, HR12B, HR13B, HR15B, HR17B, HR20B, HR25B, HR27B, HR28B, HR29B, HR30B, HR31B, HR33B, HR36B, HR37B, HR38B, HR39B,HR41B, HR42B, HR44B, HR46B, HR48B, HR51B, and HR61B are identical, but differ from HR10B, HR14B, HR26B sequences at 42 positions.
Amino acid sequences of Bangladeshi vvIBDV isolates were 99% identical with UK 661, HK46, GZ96 and YSO7. Bangladeshi isolates (HR10B, HR14B, and HR26B) when compared with classical strain showed three amino acid substitutions from European classical strain F 52/70. When the amino acid sequences were compared with the cell cultureadapted CU-1 strain they showed six amino acid substitutions, nine and eleven amino acid substitutions were found in contrast with Variant E and Variant A strain, respectively. There were no substitutions occurred at position 253Q and 284A of Bangladeshi isolates, they followed the sequence of classical pathogenic F 52/70 strain and variant strain E. All three Bangladeshi classical-type IBDVs showed substitutions at specific position of 222A→P, 242I→V, 256I→V, and 299S→N, which were found in cell culture-adapted strain CU-1 and classical strain F 52/70 (one exception in 242 position) (Cao et al., 1998; Van loon et al., 2002) . Three classical-type IBDV isolates of Bangladesh had a specific amino acid mutation at position 270A-T that has been previously observed in attenuated German strain CU-1 WT, American classical strain STC, British Vaccine strain PBG98, and Australian classical strain 002-73 (Bayliss et al., 1990 and Kataria et al., 2001) . Cao et al. (1998) reported that the amino acid substitution at 249Q→K and 254G→S are considered unique to most variant strains, which were absent in Bangladeshi filed isolates. All Bangladeshi vvIBDV isolates (HR03B, HR08B, HR09B, HR11B, HR12B, HR13B, HR15B, HR17B, HR20B, HR25B, HR27B, HR28B, HR29B, HR30B, HR31B, HR33B, HR36B, HR37B, HR38B, HR39B,HR41B, HR42B, HR44B, HR46B, HR48B, HR51B, and HR61B) had four amino acid changes (222 P→A, 256 V→I, 294 L→I, and 299 N→S) ( Table 2) .
Phylogenetic analysis
A phylogenetic tree based on the nucleotide sequences of VP2 hypervariable region was constructed demonstrating the relationship of recent Bangladeshi strains with other IBDVs (Figure 1) . The 30 IBDVs used in this study were split into two distinct branches: 1) classical-type strains of Bangladeshi isolates HR10B, HR14B, HR26B , with F 52/70, CU 1, Variant A and Variant E strains, 2) vv strains of Bangladeshi isolates (HR03B, HR08B, HR09B, HR11B, HR12B, HR13B, HR15B, HR17B, HR20B, HR25B, HR27B, HR28B, HR29B, HR30B, HR31B, HR33B, HR36B, HR37B, HR38B, HR39B,HR41B, HR42B, HR44B, HR46B, HR48B, HR51B, and HR61B), with UK661, HK46, BD3/99, YSO7, SDH1, GZ96.
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DISCUSSIONS
In Bangladesh, IBDV was first noticed by researcher in 1992; when it had caused low mortality, later it caused up to 80% mortality in field outbreaks (Chowdhury et al., 1996; Islam et al., 1997) . The vvIBDV was first recognized in Bangladesh by Islam et al., (2001) . Infectious bursal disease has now become a major disease of poultry farms. VP2 is the most important structural protein of IBDV, which contains a variable domain. Serotype-specific neutralization epitopes and pathotypes-specific monoclonal reacting epitopes are located in the VP2 protein (Azad et al., 1987; Becht et al., 1988; Heine et al., 1991) . Amino acid differences are mostly appeared in the hypervariable region of the VP2 gene, therefore, hypervariable region of the VP2 gene were used for analysis of IBDV strains. Nucleotide sequence analysis of the study demonstrated that vvIBDVs and classical-type IBDVs of Bangladesh are fairly similar with other vvIBDVs and classical-type IBDVs of the world, respectively. Deduced amino acid sequence results further supported that Bangladeshi vvIBDV isolates were similar with the other vvIBDV isolates of the world. All vvIBDV isolates of Bangladesh showed four amino acid changes (222 P→A, 256 V→I, 294 L→I, and 299 N→S) that have been found previously in other vvIBDV isolates (Cao et al., 1998; Zierenberg et al., 2000; Ren et al., 2009 ). However, the four amino acid substitutions may not be unique to vvIBDVs. The mutation 299 N→S has also been reported for the original Australian classical strain, 002-73 (Sapats and Ignjatovic, 2000) and serotype 2, OH (Kibenge et al., 1991) . 
The amino acid sequence of UK661 is taken as the reference sequence and dots indicate sequences identical to those of the UK661 strain.
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Some U.S. and Australian variant strains also have shown the substitutions at 222 P→A and 299 N→S (Sapats and Ignjatovic, 2000) . Sapats and Ignjatovic also observed a change, 256V→A, in all five Australian variant strains examined. This kind of change has not been found in U.S. variant strains. The West African vvIBDV isolate 88180 has 222Q, 294L, and 299 N (Eterradossi et al., 1999) .
In all three Bangladeshi isolates amino acid substitution E→A was observed at position 300 (Islam et al., 2001 ) and in most Nigerian vvIBDV isolates (Zierenberg et al., 2000) . Such changes were not found in the present study. However, some additional changes in the first large hydrophilic region, 212D-N for all vvIBDV Bangladeshi isolates (Ren et. al., 2009 ) and 217S-L for all classical isolates were observed. These mutations caused less virulence of the virus, therefore, low mortality rate was observed in the flocks (Ren et. al., 2009) . Further alignment analysis of the hypervariable region of the VP2 gene revealed that a serine-rich heptapeptide 'SWSASGS' located at amino acid positions 326-332 was conserved in all vvIBDV Bangladeshi isolates including classical isolates. Conservation of 'SWSASGS' sequences were believed to be involved in the virulence of IBDV (Heine et al., 1991) , though it has also been found in attenuated IBDVs (Yamaguchi et al., 1996) . All vvIBDV and classical virulent strains contain four serine residues within this region (Cao et al., 1998; Liu et al., 2001 ). The Phylogenetic tree based on nucleotide sequences demonstrated that the Bangladeshi isolates, and the European and Asian vv strains belong to the same genetic ancestry, suggesting that they have a similar origin. The classical-type IBDVs of Bangladeshi isolates are located in another genetic group that includes classical virulent strains.
CONCLUSION
The present study characterized circulating IBDV strains in commercial chicken flocks in Bangladesh and revealed that there were no predominant amino acid changes in the hypervariable region of VP2 gene, but new strain may emerge under increased immune pressure due to increased vaccination and could complicate in the control of vvIBDV. Therefore, this study manifests the importance of continuing surveillance of new IBDV strains in order to better preparation for next epidemic or pandemic outbreaks of IBDV infection in commercial birds.
